Effects of different levels of wheat flour as dietary fiber on the quality of fresh and preserved beef meatballs during storage were explored in this study. Ground beef (Batter) samples were divided into four treatment groups and treated with different level of wheat flour as T1 (control, 0%), T2 (5%), T3 (10%) and T4 (15%). Proximate analysis (dry matter, ash, ether extract and crude fat), sensory tests significantly (p<0.05) at different treatment levels. In conclusions, meatballs having 5% wheat flour was better in terms of color, odor, tenderness, juiciness and overall acceptability, cooking loss and microbial qualities.
Introduction
Various types of meat products are prepared from meat. Among the different meat products, meatball is one of the tasty and popular foods.
Meatball can be made with beef, lamb, veal pork, turkey, chicken and even offal. Meatball is one kind of ready-to-eat food product which is gaining popularity day by day. Yet, fat is an important constituent of human nutrition and contribute to the flavor, tenderness, juiciness, appearance, texture and shelf life of meat products. Thus, the challenge for meat industry is to develop low-fat meat products without compromising sensory and texture characteristics (Zhang et al., 2011) . In addition, the nutritional profile of meat products could be further improved by addition of potentially health promoting ingredients. If dietary fiber used as an ingredients in meat products fat content will be reduced.
Dietary fiber is one of the essential vital food ingredients for human health in various aspects.
Dietary fiber is the non-digestible form of carbohydrates and lignin. There is an increased demand for foods with more fiber and less fat as they are very effective in prevention of fat absorption by the product, particularly fatty acids and cholesterol by Borderıas et al., (2005) Claims for conventional Foods", food products marked as "high fiber" must contain at least 6 g of dietary fiber for every 100 g of solid food and food products marked as "containing dietary fiber" must contain at least 3 g of dietary fiber for every 100 g of solid food (Chau et al., 1999 (control no wheat flour), T2 (5%wheat flour), T3
(10% wheat flour) and T4 (15% wheat flour).
Then beef meatball of proper shape was prepared separately. It was then boiled in hot water for 2-3 minutes. Then the water was removed from the meatball properly and was fried in hot oil until reddish brown color was obtained.
Sensory evaluation
Different sensory attributes were examined. Each meatball sample was evaluated by a trained 8-member panel. The sensory questionnaires measured intensity on a 5-point balanced semantic scale (weak to strong) for the attributes of color, smell, tenderness, juiciness, and overall acceptability. Eight training sessions were held to familiarize the judges with the attributes to be evaluated and the scale to be used (Rubio et al., 2007 Rukunudin et al. (1998) . Peroxide value (POV) was determined according to Sallamet al. (2004) .
Lipid oxidation was assessed in triplicate using the2-thiobarbituric acid (TBA) method described by Schmedes and Holmer (1989) . p H value of raw and cooked meatball was measured using pH meter from raw meatball homogenate. The homogenate was prepared by blending 5 g of meat with 10 ml distilled water.
Cooking loss
The fresh meatball samples were weighted (initial weight For microbial assessment total viable count, total coli form count and total yeast-mould count was undertaken. To determine these parameters the procedures which were followed are described briefly; quantity of 10 g beef meatball sample was aseptically excised from stored stock sample. Each of the stored beef meatball samples was thoroughly and uniformly macerated in a mechanical blender using a sterile diluents (0.1% peptone water) as per recommendation of
International Organization for Standardization (ISO, 1995) .A quantity of ten (10) The range of overall observed of different days of intervals of TBARs value was 0.22 to 0.25. 
Microbiological assessment
From the study the range of overall observed aerobic plate count from the beef meatballs was 6.59-7.12 (log10 CFU/g), at different treatment levels (Table 5) . Among four treatments, the plate count in the T2 (5% wheat flour) sample Konieczny et al. (2007) and they reported that ash content increased during frozen storage which is related to our findings. Among these four treatments most preferable raw pH was observed from T4 (15% wheat flour)
group. The highest amount of raw pH indicates this product is highly preferable for consumers' .
